A problem of defining the quantum analogues for semi-classical twists in U (g) [[t]] is considered. First, we study specialization at q = 1 of singular coboundary twists defined in U q (g) [[t]] for g being a nonexceptional Lie algebra, then we consider specialization of noncoboundary twists when g = sl 3 and obtain q-deformation of the semiclassical twist introduced by Connes and Moscovici in noncommutative geometry.
Introduction
Hopf algebras play an increasingly important role in noncomutative geometry and quantum field theory [2] . One of the sources for producing new types of Hopf algebras is twisting, a deformation of the coalgebraic structure of a given Hopf algebra (H, µ, η, , , S) preserving the algebraic structure (H, µ, η) . Such deformations are generated by the twisting elements (twists) F ∈ (H ⊗ H ) satisfying the conditions
is a new Hopf algebra. In fact, when H is not finite dimensional, F is usually defined in some completion of the tensor product and H is understood to be a topological Hopf algebra.
In this article we consider two types of twists: the semi-classical ones if H = U (g) [[t] ] and the quantum ones if H = U q (g) [[t] ]. Some of the semi-classical deformations such as those defined by the Jordanian twists [6, 11, 13] appear as the limiting cases of the quantum ones (in the sense that specialization at q = 1 is extended to work for topological Hopf algebras). It was a motivation for us to study the quantum twists as many computational problems involved into a direct check of (1) drastically resolve when one works with U q (g) [[t] ] instead of U (g) [[t]] and thus the quantum twists is a source for many universal deformation formulas in the sense of [6] .
The work is organized as follows. After preliminary section intended to fix notations, we show that if g is a nonexceptional simple Lie algebra, then a quantum analogue of the Jordanian twist can be taken to be a coboundary twist in U q (g) [[t] ]:
with e λ being a quantum highest root generator in some quantum Cartan-Weyl basis. We prove that J (e λ ) is nonsingular and specializes to a nontrivial twisting of U (g) [[t] ]. As an application of the Jordanian twists [6, 11] to noncommutative geometry [1], we prove that there is a homomorphism of the Connes-Moscovici Hopf algebra ι:
, with F being a Jordanian twist, where H 1 has the following structure
1 , one obtains in fact an embedding
and the twist found in [1]:
where
We show that ι can be "quantized", thus leading to a quantum analogue of H 1 :
Preliminaries
Let g be a simple Lie algebra with the set of simple roots π = {α 1 , . . . , α N } and the Cartan matrix (A) i j = a i j = 2(α i , α j )/(α i , α i ). By definition, a Hopf algebra U q (g) is
